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[0003] -c^J+T-t $5 te; B«-?-*<0Jffl|D»i« 
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[0024] C^3te«W6*?-<Ofl|jRfcJ:*lHr, ( 1 ) <0 
[00 2 53 tfz. *HBJt J; ft fc ; ±i£p® £ JKifr*- 

(3) ±i^tmmm^m^rth2}X7m 
wm*m&mzzbz*mt-r& < 1 > aw* < 2 > 

[0026] £ «3Hitt^«o*Jt£fcJ:fttf , J*£Yfc3 
[0.0 27] ft. JtIB < 1 ) — (3) li. tmt&fSl 
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1 £0 ( b ) Cl^fS**^-- -y M Srm^ LTffl^-^-frTt: 
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[0031]il^ (a) l,z9r;Lfzm&3L- -v h 1 {*„ 
7^h--y^^B%l a^rfflV^c^A*— ffi*<7)2^7C« 
«» 1 b . C <7)^A73— £ti.tlO 2 1 b "fcD 

t o o 3 2 j zcomm^mi c(o^smmstizmvx 

rfti-M®tii^m*a.izm.fc2ix& . 
[0033]$. mm^B i c (±. immsmc^m 

&ztzffik*tiF9^Ki$mz2m-t& z\ t &x-z h . 

[0034] Z<D£5%W*:3L-v hi Hi 

( b ) iztjki- x ? c tsarwf fctML/s^-y 

2ai:. $^>t=. f«az.y hff 2 atfOfcB^ffiOfC ^ 3- 
OC0^*J-— <•/ h 2 b ( 1 ) & . -y Kgf(?)#a- y 

[0035] ^jfe^B^aaaHMBateieHSB*^ 2 

v^ixtf . HI co ( b ) d C 2<^7C 
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-■ft.mz&&2ti& . 

[003 6] ZbiZ. ZVtfimtf. J-^^y haf2a£0{±5 
*4gfc^«fffiS$^ i 5 — ocrym&zt.— >y h 2 b 

( i ) <0AafflW»»a»6;uj3*u R*fc«*->^B* 

[0037] i 0A#e^ti. @2 tcSWWfcl^LfcJ: 
o(,Z. JL=.-y HSP2 acoAW^ixft^S^i-or. H2 
O (a) coi?C2#7tffi#t::##£ttWUf. S^6*J 

LtH2<7) (b) co«t afciE^j^-h.-caj^^n^^k^ 
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[0038] x&JL- - y h 1 0)&mm&%&M±&\ 

£&fflT§ 5U >y h f*3(cS^O^aas^^ LT 

[0039] t?z>mmm=K±. m%&jL-vh*m4 

[0040] &±<?)mmz£ r)*mmmx-\i. y*h 
m^&ycmm^izx o . jmmrsbMii 2 

>7 9Tm*ft*^««ra£^fcirafc*T£ 

[0041] ( n 2 ostront > i;sb* 

^fe b Ji^-o^-f >-;><*: »J-&^L, 1 & • 2 <fc* -\- •:/ ;x 

* y cop§®ti«p L±ff z z t sm^i><Qx-h « . 

[0042] 03 £*<0WMIlj£BI£jir*\ 

[0043] ^wmemmtmmmt. mam 1 

-f 3 i: , *<ajfcajce$*ifcHE^T*HifcOf f * -f ? * 
^^zL-fftnTxHivIr (PE) 5tCjM^>f£jSS&6 

SVt'-AXT'J 7?9h, <±0*8Sj&t% !/- 7 k: 
S# iitf fctbCD 2Wtr-5 $ PE 5 O^fc: J; 0 

LT 1 v£v •tff-gM * 0 — »y f- v— ? ^A>HZ 0 „ 
izm tXftMT W 8 tfWEarrH O 

3 > h a— H 54 /\' 1 0 1 T» j££ixS . 

[0 0 44] *^*3fc**: 'J-7i: LTii, 2#3cTtf 

x^& (m. zti^co^^v—commiz^^xiz. 

»3>-*?K 36^(1998) 3j|~- 

[0045] «H toMMr 2 « , 3 yf i- 

^rtO PE 5 i 0 , EKSLT V ^VtfKg&X 'J 

i!STW 8 Z t>lZ\z-J*xy<J ,?9T. 

•i ^ «• ±ms.* ^v—imizmK^tx'. ±mm.yt* 

*<,Zht>fr Ltf>»£ ii^T'*5 < . 



[0046] ^m^^ «j - 7^naAat; 
mm*)izm*-iii l^ ^ -f &#g#£> ^ - ^^tcoi ^ 

£ t ^ji't^^^M^^T-tiCOgp^ 
[0047] ^co#^^ix/>2<^7nT r -^{±, rj>t" 

&i%—tzftt>it&ztx\ mmzh'-2*xy >J ? g £ 

^Lxm^m^tth . 

[0048] ^AtB $=h.*r 2 &7C-r-*«, ^^®ffffg 
»3l6IWK«TFTU>f 3^J: 0. 13 Rff 1 OltJfe?B®T- 
i^ H JL^J:5{c. mm^mtz^^ti^ f-ff?^71^ 

w 4<n*ti?ix<7)T i 4T7?x'm%&i\x. *mmm 

^K6T'PE5^iS^S. 
[0049] j(SS71/^ 8i:LTii. ^t^A^-Y 
(LED) TW , V-Jf-y^jt-Y (LD) TW, 

B5«Meu-1f (VCSEL) 71/-fW#^^5. * 

f00503 1{:. <£?S»«^(i$r#i.^. 7^- hex 

•y ^ISMIrS-M^^ffiHtfTiWJWsSr'VC S E LT L~ f 
MiLv^. 

[0051] iSS. ^i^^^U-7^c7)#§5X^-aiy ! ' 
M^tii Lfcrt-JUXT U *y ^ 9 S-figffl L^\ CltLd* 

[0052]^^. ^f&, ^»p<^: »J-7{±, JM<7) 

l. ttz. 7tn^tij-ns^^ mmom^iz 

[0053] ±tz. mVsTmm£lsaZ&ZL£tZj:-> 

[ o o 5 4 3 § hiz, ^mmm^mtmmm^TUA 

mm-ttut&^L. i> o immtx^^tz^m^^tt: 
*). z^izimm3<z.7mizft-?fzi J <7)zm^xi i & 

[0055]'*ft, fsiMK6 tSSaW^^iirTf-r 

y^mzmttz z t immx'b o . p e 5 icr -f 

[0056] ^^^(i^fES^ixT t,&\\ 
L, -e^^^rat^^ar^T'itfic7)e3i^*-±(f 
T^^t^ 

[0057] JiLh05ffiSEtC J: 9^9ll©g®T-(3;. ^213 

^ U -±fcS# 2 5 ^/c 2 <fc7c£HHf ffi ( B^ffi^ ) 
£~ ^^t^^-^^PEcOx-^lSJtfcv-y^-LTti^S 
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10 0 58] ft, *4 3.4 Xmmt. 3^|SLh 

-t & p e <7>m§.T miz&tr vmixx t mv&x =t 
[00 59) ( m 3 commmm > *mmmmz . mrf ess 
e rasr o$si8HffffissA^siir im^-x-m^t/mmmm. 

[ 0 0 6 0 ] 04 O ( a ) tC^OflP&ff j£0£ScT. 

[oo6i] xmtmmcoftmmummmz, ^mm. 

£.-thtzfocr>ftm2 0 aMD W-^l/yX2 0 b 

4>*S3lfi»»2 03&»iS><J53ie2rSttfe!B»»c2 ltf5««£2 
&7cli{& t LT 7 — 'J x§9#r$" £ t&><7) 7 — y x ggtfeP 

2 2 i: . i ^7- y jt'SQUi^ yxg 2 2CJ; 07 

- y xSe«is*u^iwi«07- y xffli8tzmsttaj<o^a6 
y xsei)W-*fc«>«?wfi7- y x^yxp24 t „ 3t 

fTPTW 2 6^loJCft(f ^^fflSritot'-AXT-y -y 
* 2 5 t $ £t=li# 1 OHtte^®.T-^ Ufca&fca.— - y 

- -v v 2 b ( i ) frkith&&rfflmiwtmm s F2 

£16x1 6^2 5 6ffil^£l5£IBHff4&3Aft 

mmm=? rw 2 6 t % ^matcRR?*^.*-^* 

#11* tma$il^|aIE?i]T'|aJifc^P E 7W 2 7 4: T 
[0062] ClOcfc 3 fc^^^l^^Jfe^^lffS 

m&atcte . xm® 2 o x-miZtiti wwm. * f 

5ft & <I 4: tz X 0 IffJg§&**f $ tU&m<QVmt: . 2 <% 

TxMi&mnt ix y-v x^myyxm2 ix-y- y x 
u $<o^je7-yx^^>7:p2 4 i t'-A^ru 

7^2 5 4T3B££ 9 0gfiff-oo&7- y x^St^t 

AHBaft****? r w 2 6 t j: o . -^^laisfg 

»»f71/^ 2 6 iiflWi 16X16=25 
6^i<^)B#SS'tf?fi^^tfel!l ; ?2^^il-? r it-e3 2 x 

32 = 102 4<vm%&mmmw%ft'yt:&fmimmiz$z 



WiLtz±.X\ PETW 2 l<KM*cr)PE.\ l zMM-£i\X 
^Ztit?? Xtklii L , $ £ £ P E "CfBaW»WBr j&fijf 

[0 06 3] «fSaftast«t4 7^;^ti, y 

-y x^$<-7><7)7 ^ /W*T2b*itt»K:*(l*«tfiir< , 

G a b o r 7 -f )V? . 2ISUB«a»7 -f ^331 «03rJB 
[0064] P ETW 2 7 »4fftffl«ia*ffirit 

t\ Wiit9im^NNcoT/\/^vx2>mz:&Zc%mx'i>ni 

HfrCfo h . 

[0065] 3feTS2 Oafc tTJi. 
LED, LD. VCSELf^tS^^ 

M9^73-fk^#^ix{f . y*h-y ^^ B B B ?r.ffli, ^cflira 
tTS^^v CSEL7H ^Si L v > . 
[0066] SLM2 3i; LT«3i*«0i8UUB<O 

s LM**m«Ta^ h fcs^u**, zsmtz^ uwz$>n 
a^#F (mqw) jfutt^ z^izii, ffitmm 

[0067]^, iMimtmmx'izv-jxxy y y ^ 2 

ilifb'-AX7-y »/ ^ Srfieffl-B-f 4M«RB[*Sr«f 0 

[ 0 0 6 8 ] $ fctc. ■ >»SlBflWR3fflBte«R86»?TU^ 
2 6<?)iEi?iJt_h5^c7)RBy'rii^r< . BWtc-6-ib*TSfi] 

*). zhizizm.m 3$:7iffuzft^tzi>(?>zm^xi>&k 

[006 9 ]"ifc,' , fi>?il'7Mi;PE7W 5rS'J 
[0070] ULh^filfigfc J: 0 - ^mmmX'lt. 20K 

[oo7i] ( m 3 (vmfimmrigmm) ±!Em 3 on 

-5^. *<V9E&mb LX. H40 (a) fcjj*.Lfc»f* 
2 10{4S^. H4<?) (b) ^-tiaiC2iJi:7uT^-t: 

^ WS^:*«3ttpt ^£ y - 3 0 ;^«'J- 

[0072] z<r>miz. tmiz&m* 2 wtT- 

^*3^^ t'J-3 0's.«0## a^-iiaT^tcff^iX 
[0073] *-$\ MStc:^S'5r2<X7C7-*-^*^ 0* 
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[oo 74 j :(7)tiiiAffl«sLM3ii:ii yearn 

SIX H 5 * <. 3 2 tf- 9 tZ & t- X S L M 3 1 £>jg$« 

o tec o-r-^ *ie«w* „ 

[0075] cf)»*a*^2ijc7C7 f -^ii, am*) 

mz . S L M 3 1 <?>£fiS£ jgqgRJBfc L-T , ftiggp 2 
[00 7 6] *»«3feX*y-3 0fcLTIi. ff^<02 
[0077] JjLh^lQBKttTKIH LT S'fc 7*hi» 

fft ir •» / %■ y £ f s *^T'$> & , c r 

[00781 JieWtHH^i. 'J«mit7* 

[oo79]fu. ±^htzXo^mm<mmx^L 
mitf-tttix^z. 

[oo so] (f#Ei>: ±K**fiB*^awi^* 2 

ifovmmuK $>xjj-ftjj<7)m%mx'$> h z t z 
t -tzm^m i t fd±2 iztmnxmrnm?. 
[oosi] z\^±mmm=F^mmzxtnx. 2&7nff 
< i > (ommzx<o^mm^ii$:7tmmizm^tT 

[0 0 823 (#122) ±IBiS¥gt-J:^ilEB^ 

[00833 z<r>timsm=F<7mmzMi. m&itz 
[00843 (#ie3 ) ±tmm^m&, itssmzk 

[00853 zcrimgm^mmzxtitt. &mw& 



[0 OS 6 3 Plt<7>mZ ( 1 ) Zc^L (3) tt, JU1<» 
[0 OS 7 3 (#124) 4*S:<fcUsf3SSl3rOL 

3 . #12 1 ^ l 3&M<oftwmm=?z%m.wm l*^ 

iff g^f T W t . •£ Ott^E § iiTt ISJK^iJOx -f -r 
mfmn-ft L St^t d tzib<mMT U << t . i <7)^*3t 

[ 0 0 s s 3 £ vmmsmisnmmz ztus . 7 * 
miz-? -y f« l tz%mffim^cr)$m*&mz?f~L 4 , a « 

[00893 (#IS5) . ±mMT\>4 kjmZL** 

v~zmmzmwLxffi&(Dmz-iiii,bm&A.z'<7otz 

tbtZ t'-iX7'U «y ^ S- 9.4>lC^hrf« £ t SWfSfcV 

[00903 -1 o^ft mtmss&v&mzziiis . R»f 

[009 1 3 ( #12 6 ) ±MZk®&3£j< * U-ifi. 2 
&7tlZT? 7~<7)i£X*: U'— "CSb* i £ 

® -T ^#124 4 £i± 5 tl2»0^ffi?g^^»„ 

[00923 (#127 > ±K*8*X* U *n 
^5«y7-f ^jc*y-tU<Mt. 2^£>L<{2£5tr? 
ffl)fe/©iR3SMS:fflv^3»^nX^ y— t L<ii, 
;wt-_y^ y - 1 L < tt. KK^MtU-i 

[ 0 0 9 3 3 #12 6 4 Ttti 7 CD3feff fittK^a^>ffitt(C 

[00943 (#128 ) _hf23ftgir^-#>\ 

5 & ^ l 7 (cieamiiiimmsa. 

[009 53 -<7«Bfl&8y^aw«lBgl=J:tii3r, H3 
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[0096] S4>t, h-y^m^m^tzm^t 

[00 9 7] (#169) ±i£k®M* V -s\cr>T ? 

[0098] z<n%mmmmw<r>mmz nn 
[0099] ( ftE i o > ±ia^asr u-frt>*mm. 

* =t V —'^.<rMM<r>mik?i- h t < It . ^ 'J -A» 

-f ft Z k Sr«ft8fc "f ftttlB 5=5rV>L9 tcS5tt*>5Cffi«8i 
[0100] i<O3KfWa«01Sai<O»jRK J:Wf . *g 
3SS«£«ttTSft. 

[0101] J2Lh<0f*K (4)^>1(10)(1S2 

[0 102] (f+IEll) **<k«,JbfilWSH* 
^L3. ttfBlft^L3 fci^EHMB*? £8&IE?9 

f^f^^THt/n^'/tTWL *&l#:fiffg£2 
&7cMk l/t#rtfcA*^ft/W6tf>«H E 1f*£$^$- 
ftfctf>«>3l£WBk. £<0*»«*&<^£*tfcfttt*> 

^mis>xmt. z\(7)7-vx$misyxmzj: 97 

<7)7 -r y y^fia$rM-r^:^Sra^iifli: . i 

?)7 4 >v? y ^jjyi3!^$iiJtft*ff«^s fet=3s»7 

^-ft c t i-ft^etufB^sisa. 
[0103] i<o36nH8«siiaeo»ji!t»cj:*tfcr, 2& 

[0104] (ttfB 1 2 ) ggS- h^«B)t-t 
ft^A6^^*^^B^F^^Sr^#:^tfttfft# 

ftairr ft z k £#mk -fftftie 1 1 izizm^mtmam 
[0105] z<r)^mmmmm<7)mmzM£. mm 

[0106] ( tf IB 1 3 ) 3£ISBiaEM»"Ctf -3 7 -f ;W 
^ 'J > '^Sk LT . Gabor7.f^t,L<li W 
ave 1 e t7-Ol^tb<tt. £r B lJH?&i*7 /W? £> 



[0107] i«3eW««BKI!I^>«jfifc:J:tUf . ®fi 

[0108] (#IB 1 4 ) Jif£3fc}gi#>\ SBfc^-f 
^$tLftik^#mk-tft#!El l^L^l 3tclSiS 

[0109] ito3K««wpaaioawifc: . ibs 
tpv'mnxmmmmzimTZ ft 

*lf*T'£ ft . 

[0111] (ftSBi 5 ) JtKSISBieSSWBW*, ftft 
«SEBBBEii»"C«lfiS*i« £ k Z¥fMt-f ft. ftE 1 1 

l 1 4 tiBsa^ff^afta^s. 

[0112] ^o^^jgui^BofftfcKifUf % 

[0113] (#IB 1 6 ) ±127- y xfi^VX 
P. ®7- y x^l/ yXgfo^^r< k t — ?*<HIlffS 

^uyxrawESftftikfirWFfSfcrftfflei i^l 
i 5 tciEifeo^BSfg^a^a. 

[0114] ^O^W#J5!ia^lB<7)@)S(cJ;ix(±\ ^ 

ft. 

[0 115] (#1517) Hul57-y i^L->-X|| 
OM(i^faS)fimciE?tLft 2»:7cT^-bXpr H t'5:7< 

^ . i tf07c^i3K^ * y -izmmzm^ at? wgaa 

*SSI»k s C «0^S^ii^.ffl^3 >- Kd 
^^ys'Sr#jD-rft^k^!lfmk-rft#IBl 1^116 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a small sized optical functional element of low 
power consumption which enables a high speed interface between an optical information 
processor and an electronic circuit or a digital infrastructure. 

SOLUTION: In one embodiment of this invention, plural two-dimensional waveguides 
using a photonic crystal having artificial periodic structure, in which two kinds or two kinds 
or more number of media different in dielectric constant are combined, are laminated 
nearly in parallel. 
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